organic compounds 



Acta Crystallographica Section E 

Structure Reports 
Online 



ISSN 1600-5368 



1'-Methyl-4'-phenyldispiro[chromane- 

3,3'-pyrrolidine-2',3"-indoline]-2,2"- 

dione 

Jagadeesan Ganapathy, a Kannan Damodharan, b 
Bakthadoss Manickam, b Aravindhan Sanmargam 3 * and 
Gunasekaran Krishnasamy c 

a Department of Physics, Presidency College, Chennai 600 005, India, b Department 
of Organic Chemistry, University of Madras, Guindy Campus, Chennai 600 025, 
India, and C CAS in Crystallography and Biophysics, University of Madras, Guindy 
Campus, Chennai 600 025, India 

Correspondence e-mail: aravindhanpresidency@gmail.com 

Received 30 January 2012; accepted 24 February 2012 

Key indicators: single-crystal X-ray study; T = 293 K; mean er(C— C) = 
R factor = 0.063; wR factor = 0.190; data-to-parameter ratio = 25.7. 



In the title compound, C26H22N2O3, the pyrrolidine ring 
adopts an envelope conformation with the N atom as the flap. 
In the crystal, pairs of centrosymmetrically related molecules 
are linked into dimers by N— H- ■ O hydrogen bonds. In 
addition, there are C— H- ■ O hydrogen bonds. 

Related literature 

For a related structure, see: Gangadharan et al. (2010). 




Experimental 

Crystal data 
C26H22N2O3 



Triclinic, PI 
a = 8.9280 (4) A 
b = 10.0923 (4) A 
c = 11.9044 (5) A 
a = 95.027 (1)° 
/3 = 93.172 (1)° 
y = 98.991 (2)° 

Data collection 

Brake Kappa APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2004) 
7mi„ = 0.979, r m „ = 0.983 

Refinement 

R[F 2 > 2a(F 2 )] = 0.063 

wR(F 2 ) = 0.190 

S = 1.05 

7433 reflections 

289 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1052.78 (8) A 3 
Z = 2 

Mo Ka radiation 
li = 0.09 mm -1 
T = 293 K 

0.25 x 0.20 x 0.20 mm 



28847 measured reflections 
7433 independent reflections 
4947 reflections with / > 2a(I) 
R iM = 0.028 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.45 e A~ 3 

A,o m i„ = -0.40 e A~ 3 



0.003 A; 


D-H-A 


D—H 


H-A 


D- ■ A 


D-H-A 




N2-H2---01' 


0.90 (2) 


1.94 (2) 


2.8362 (16) 


169 (2) 




C21-H21---02" 


0.93 


2.53 


3.261 (3) 


136 (0) 



Symmetry codes: (i) — x, —y + 1, — z\ (ii) —X, —y, —z + 1. 

Data collection; APEX2 (Bruker, 2004); cell refinement: APEX2 
and SAINT (Bruker, 2004); data reduction: SAINT and XPREP 
(Bruker, 2004); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows 
(Farrugia, 1997); software used to prepare material for publication: 
PLATON (Spek, 2009). 

AS thanks the UGC, India, for financial support. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT5810). 
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1 f -Methyl-4 f -phenyldispiro[chromane-3,3 f -pyrrolidine-2 f ,3 ff -indoline]-2,2 rr - 
dione 

Jagadeesan Ganapathy, Kannan Damodharan, Bakthadoss Manickam, Aravindhan Sanmargam 
and Gunasekaran Krishnasamy 

Comment 

Substituted pyrrolidine compounds have gained much importance since they are the basic structural elements of many 
alkaloids and pharmacologically active compounds while molecules with the indole moiety posses anti-inflammatory and 
antibacterial properties. In view of their importance, the crystal structure determination of the title compound was carried 
out and the results are presented herein. The molecular structure of the title compound is shown in Fig. 1 . In the 
molecule, the oxindole moiety and phenyl ring are almost coplanar with the pyrrolidine ring attached to CI and C18 
respectively. Dihedral angle (C9 — CI 8 — C19 — C24) formed between pyrrolidine ring and benzene ring is 71.4 (2) ° and 
the dihedral angle (C2 — CI — Nl — C26) between oxindole moiety and benzene ring is 48.8 (2) °. Pyrrolidine ring adopts 
envelope conformation (Gangadharan et ah, 2010) and the benzopyran ring adopts half chair conformation. In the crystal, 
pairs of centrosymmetrically related molecules are linked into dimers by C21 — H21— 02, N2 — H2--01 hydrogen bonds 
(Fig. 2). 

Experimental 

A mixture of (£)-3-benzylidinechroman-2-one (0.118 g, 0.5 mmol), isatin (0.080 g, 0.55 mmol) and A L methylglycine 
(0.025 g, 0.55 mmol) in toluene (5 ml) was refluxed. After completion of the reaction as indicated by TLC, the reaction 
mixture was concentrated and the resulting crude mass was diluted with water (10 ml) and extracted with ethyl acetate (3 
x 10 ml). The combined organic layer was concentrated under reduced pressure. The crude mass was purified by column 
chromatography on silica gel (Acme 100-200 mesh), using ethylacetate: hexanes (2: 8) to afford the 1 '-methyl-4'- 
phenyl-l",2,2",4-tetrahydro dispiro[l-benzopyran-3,3'-pyrrolidine-2',3"-indole]-2, 2"-dione as a colorless solid. 

Refinement 

The H atoms HI 8, H2 were isotropically refined. All other H atoms were positioned geometrically and were treated as 
riding on their parent atoms, with C — H distances of 0.93-0.97 A and L r i S o(H)=1.2C/ eq (C) or f/i S o(H)=1.5[/ eq (C m ethyi). 

Computing details 

Data collection: APEX2 (Bruker, 2004); cell refinement: APEX2 and SAINT (Bruker, 2004); data reduction: SAINT and 
XPREP (Bruker, 2004); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997); software used to 
prepare material for publication: PLATON (Spek, 2009). 
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Figure 1 

The molecular structure of the title compound showing 30% probability displacement ellipsoids for non-H atoms 




Figure 2 

Crystal packing diagram. H atoms not involved in hydrogen bonding (dashed lines) have been omitted for clarity. 
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1 '-Methyl-4'-phenyldispiro[chromane-3,3'-pyrrolidine-2',3"- indoline]-2,2"-dione 



Crystal data 

C26H22N2O3 
M r = 410.46 
Triclinic, PI 
Hall symbol: -P 1 
a = 8.9280 (4) A 
Z> = 10.0923 (4) A 
c= 11.9044 (5) A 
a = 95.027 (1)° 
= 93.172 (1)° 
7 = 98.991 (2)° 
V= 1052.78 (8) A 3 

Data collection 

Brake Kappa APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
m and cp scan 

Absorption correction: multi-scan 

(SADABS; Braker, 2004) 
T mm = 0.979, r max = 0.983 



Z=2 

7^(000) = 432 

D x = 1.295 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 8834 reflections 

(9 = 2.1-31.2° 

/u = 0.09 mm" 1 

T=293 K 

Block, colourless 

0.25 x 0.20 x 0.20 mm 



28847 measured reflections 
7433 independent reflections 
4947 reflections with I > 2a(I) 
R mt = 0.028 

^max 32.3 , $ m in 2.1 

A = -13-»13 
& = -15->15 
/ = -17— 17 



Refinement 

Refinement on T 72 

Least-squares matrix: full 

R[F* > 2ff(^)] = 0.063 

w7?(^) = 0.190 

5= 1.05 

7433 reflections 

289 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = 1/toW) + (0.0895P) 2 + 0.2365P] 

where P = (F a 2 + 2F c 2 )/3 
(A/(7) max < 0.001 
A/w = 0.45 e A" 3 
Ap mm = -0.40 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > aiF 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



x y z U iso */U eq 

CI 0.18688 (14) 0.30903 (14) 0.18304 (10) 0.0327(3) 

C2 0.09250 (16) 0.38274(17) 0.10248 (12) 0.0418 (3) 

C3 0.31829 (16) 0.52072 (17) 0.14566 (12) 0.0419 (3) 
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C4 


0.4325 (2) 


a /rim /i\ 

0.6297 (2) 


0.14951 (17) 


A AC OO ( C\ 

0.0582 (5) 


TJ A 

H4 


a j oa j 
0.4204 


A H(\A A 
0. /049 


A 1 1 

u.llzz 


A A"7A* 
U.U/U* 


05 


0.5666 (2) 


A f~ O O f~ /O \ 

0.6226 (2) 


A011/11 / 1 0\ 

0.21141 (18) 


0.0635 (5) 


H5 


A /TJ C/1 

0.6454 


A /TACC 

0.6955 


A O 1 TO 

0.21 /3 


0.0/6^ 


Co 


U. 55552 (19) 


A C 1 AO ZO\ 

(J. 5 102 (2) 


0.264^U (1 /) 


0.058 / (5) 


Ho 


0.6 / /5 


0.50/4 


A J A J A 

0.3040 


A ATA* 

0.0/0* 


C / 


A J /TO 1 O /I 7\ 

0.46918 (1 /) 


A J A AO /T /I TX 

0.40086 (1 /) 


0.25926 (13) 


A AJ CO 

0.0452 (3) 


I H 

H/ 


0.4828 


A 1 O A 1 

0.3241 


A OA J A 

0.2940 


A AC A * 

0.054* 


C8 


A 111AA /1 f\ 

0.33290 (15) 


0.40837 (15) 


A O A 1 <^ /I /I 1 \ 

0.20164 (11) 


A A1 C 1 /I \ 

0.0351 (3) 


/"■a 

C9 


0.096/0 (14) 


A OT 1 1 A / 1 1\ 

0.2/119 (13) 


0.28914 (10) 


A A1 1 *7 /1\ 

0.031 / (3) 


/"< 1 A 

CIO 


A O 1 O 1 C / 1 A\ 

0.21315 (19) 


A n/"01 /1 "7 \ 

0.27681 (17) 


A ") A A AO /1 0\ 

0.39002 (12) 


0.0461 (4) 


Cll 


n inn /o\ 
0.2129 (2) 


A C 1 O iC C / 1 Q\ 

0.51265 (18) 


A /I O AO O /1 1\ 

0.42028 (13) 


A ACOC ( A\ 
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Liz 


A O AT 1 /O \ 

0.3071 (3) 


A £") A A /1\ 
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a /if inn /n\ 
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0.0697 (6) 


H12 
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U.6361 


A /I A/l o 
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U.Uo4* 


C13 
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A T /I AA /O \ 

0.7499 (2) 


A A O /""7 /ON 

0.4267 (2) 
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TJ 1 J 

HI J 


0.3221 
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A A AO H 

U.4486 
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C14 
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A 1 O C O 
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1 o 

Lis 


A AT 1 /I A / 1 £\ 
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A 1 OA1 C /l\ 
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A A") /^"7 \ 

0.0367 (3) 


ciy 


-0.14732 (17) 


0.08374 (14) 


0.26735 (12) 


A A1 OO /I \ 

0.0383 (3) 


C20 


A OAAO \ 
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0.00358 (17) 
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A A/IA1 / J\ 
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HzU 
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A AO 1 O 
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A O C /I O /1\ 
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H2 0.141 (3) 0.561 (3) 0.043 (2) 0.082 (7)* 



Atomic displacement parameters (A 2 ) 









T 799 

U 




T T\ 9 
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T 791 
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CI 




0.0289 (6) 


0.0406 (7) 


0.0290 (5) 
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0.0277 (7) 


03 




0.0700 (8) 


0.0631 (8) 


0.0334 (5) 


-0.0065 (6) 


-0.0066 (5) 


-0.0011 (5) 


Geometric parameters 


(1°) 










Cl- 


-Nl 




1.4576 (19) 


C14— C15 




1.403 (3) 


Cl- 


-C8 




1.5081 (19) 


C14— H14 




0.9300 


Cl- 


-C2 




1.5538 (18) 


C15— C16 




1.376 (3) 


Cl— C9 




1.5780(17) 


CI 5— HI 5 




0.9300 


C2- 


-01 




1.2269 (17) 


C16— C17 




1.508 (2) 


C2- 


-N2 




1.342 (2) 




C17— H17A 




0.9700 


C3- 


-C4 




1.374 (2) 




C17— H17B 




0.9700 


C3- 


-C8 




1.384 (2) 




C18— C19 




1.507 (2) 


C3- 


-N2 




1.4004(18) 


CI 8— C25 




1.524 (2) 


C4- 


-C5 




1.385 (3) 




C18— H18 




0.963 (19) 


C4- 


-H4 




0.9300 




CI 9— C20 




1.386 (2) 
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C5— C6 
C5— H5 
C6— C7 
C6— H6 
C7— C8 
C7— H7 
C9— CI 7 
C9— CIO 
C9— CI 8 
CIO— 02 
CIO— 03 
Cll— C16 
CI 1—03 
Cll— C12 
C12— C13 
C12— H12 
C13— C14 
C13— H13 



1.373 (3) 
0.9300 
1.387 (2) 
0.9300 
1.3791 (18) 
0.9300 
1.5329 (19) 
1.5355 (18) 
1.5703 (19) 
1.190 (2) 
1.352 (2) 

1.374 (3) 
1.376 (2) 
1.386 (3) 
1.361 (4) 
0.9300 
1.352 (4) 
0.9300 



CI 9— C24 
C20— C21 
C20— H20 
C21— C22 
C21— H21 
C22— C23 
C22— H22 
C23— C24 
C23— H23 
C24— H24 
C25— Nl 
C25— H25A 
C25— H25B 
C26— Nl 
C26— H26A 
C26— H26B 
C26— H26C 
N2— H2 



1.387 (2) 

1.378 (3) 

0.9300 

1.374 (3) 

0.9300 

1.369 (3) 

0.9300 

1.381 (2) 

0.9300 

0.9300 

1.451 (2) 

0.9700 

0.9700 

1.455 (2) 

0.9600 

0.9600 

0.9600 

0.90 (2) 



Nl— CI— C8 
Nl— CI— C2 
C8— CI— C2 
Nl— CI— C9 
C8— CI— C9 
C2— CI— C9 
01— C2— N2 
01— C2— CI 
N2— C2— CI 
C4— C3— C8 
C4— C3— N2 
C8— C3— N2 
C3— C4— C5 
C3— C4— H4 
C5— C4— H4 
C6— C5— C4 
C6— C5— H5 
C4— C5— H5 
C5— C6— C7 
C5— C6— H6 
C7— C6— H6 
C8— C7— C6 
C8— C7— H7 
C6— C7— H7 
C7— C8— C3 
C7— C8— CI 
C3— C8— CI 
CI 7— C9— CIO 
CI 7— C9— CI 8 
CIO— C9— CI 8 



112.08(11) 
112.81 (11) 
100.71 (11) 
102.40 (10) 
118.45 (10) 

110.83 (10) 
125.61 (13) 
125.71 (13) 
108.65 (11) 
122.53 (14) 
128.00 (15) 
109.47(13) 
117.08 (17) 
121.5 
121.5 

121.37(17) 

119.3 

119.3 

120.81 (16) 

119.6 

119.6 

118.55 (15) 

120.7 

120.7 

119.56(13) 
130.97 (13) 
109.44(11) 

106.84 (12) 
115.14(11) 
108.11 (11) 



Cll— C16— C17 
C15— C16— C17 
CI 6— CI 7— C9 
C16— C17— H17A 
C9— CI 7— H17A 
C16— C17— H17B 
C9— CI 7— H17B 
H17A— CI 7— H17B 
CI 9— CI 8— C25 
CI 9— CI 8— C9 
C25— CI 8— C9 
C19— C18— H18 
C25— CI 8— HI 8 
C9— CI 8— HI 8 
C20— CI 9— C24 
C20— CI 9— CI 8 
C24— CI 9— CI 8 
C21— C20— C19 
C21— C20— H20 
CI 9— C20— H20 
C22— C21— C20 
C22— C21— H21 
C20— C21— H21 
C23— C22— C21 
C23— C22— H22 
C21— C22— H22 
C22— C23— C24 
C22— C23— H23 
C24— C23— H23 
C23— C24— C19 



117.49(15) 

124.38 (19) 

109.17(12) 

109.8 

109.8 

109.8 

109.8 

108.3 

113.59(12) 

117.93 (11) 

104.50(11) 

108.4(11) 

105.9(11) 

105.6(11) 

117.72(15) 

119.68 (13) 

122.54 (13) 

121.44(16) 

119.3 

119.3 

119.96(17) 

120.0 

120.0 

119.50(17) 

120.2 

120.2 

120.71 (17) 

119.6 

119.6 

120.66(16) 
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C17— C9— Cl 
CIO— C9— CI 
C18— C9— Cl 
02— CIO— 03 

02— CIO— C9 

03— CIO— C9 
C16— Cll— 03 
C16— Cll— C12 
03— Cll— C12 
C13— C12— Cll 
C13— C12— H12 
Cll— C12— H12 
C14— C13— C12 
C14— C13— H13 
C12— C13— H13 
C13— C14— C15 
C13— C14— H14 
C15— C14— H14 
C16— C15— C14 
C16— C15— H15 
C14— C15— H15 
Cll— C16— C15 



114.41 (10) 

107.83 (11) 

104.19(10) 

116.72(14) 

125.09 (15) 

118.19(14) 

120.30 (15) 

122.4 (2) 

117.26(19) 

118.4 (2) 

120.8 

120.8 

121.0 (2) 

119.5 

119.5 

120.6 (2) 

119.7 

119.7 

119.6(2) 

120.2 

120.2 

118.10(18) 



C23— C24— H24 
C19— C24— H24 
Nl— C25— C18 
Nl— C25— H25A 
C18— C25— H25A 
Nl— C25— H25B 
C18— C25— H25B 
H25A— C25— H25B 
Nl— C26— H26A 
Nl— C26— H26B 
H26A— C26— H26B 
Nl— C26— H26C 
H26A— C26— H26C 
H26B— C26— H26C 
C25— Nl— C26 
C25— Nl— Cl 
C26— Nl— Cl 
C2— N2— C3 
C2— N2— H2 
C3— N2— H2 
CIO— 03— Cll 



119.7 
119.7 

104.63 (12) 

110.8 

110.8 

110.8 

110.8 

108.9 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

113.77(13) 

107.07(11) 

115.04(14) 

111.66(12) 

123.0(16) 

125.4(16) 

121.15 (13) 



Nl— Cl— C2— 01 
C8— Cl— C2— 01 
C9— Cl— C2— 01 
Nl— Cl— C2— N2 
C8— Cl— C2— N2 
C9— Cl— C2— N2 
C8— C3— C4— C5 
N2— C3— C4— C5 
C3— C4— C5— C6 
C4— C5— C6— C7 
C5— C6— C7— C8 
C6— C7— C8— C3 
C6— C7— C8— Cl 
C4— C3— C8— C7 
N2— C3— C8— C7 
C4— C3— C8— Cl 
N2— C3— C8— Cl 
Nl— Cl— C8— C7 
C2— Cl— C8— C7 
C9— Cl— C8— C7 
Nl— Cl— C8— C3 
C2— Cl— C8— C3 
C9— Cl— C8— C3 
Nl— Cl— C9— C17 
C8— Cl— C9— C17 
C2— Cl— C9— C17 



55.8 (2) 
175.48 (16) 
-58.3 (2) 
-122.10(15) 
-2.45 (16) 
123.75 (14) 
0.8 (3) 
-178.43 (18) 
1.5 (3) 
-1.4 (3) 
-1.2 (3) 

3.4 (2) 
-178.90 (15) 
-3.3 (2) 
176.04 (14) 
178.51 (16) 
-2.10(17) 
-55.00(19) 
-175.16(15) 

63.9 (2) 
122.86 (13) 
2.69(14) 
-118.24(13) 
-149.91 (11) 
86.25 (14) 
-29.36(16) 



03— Cll— C16— C17 
C12— Cll— C16— C17 
C14— C15— C16— Cll 
C14— C15— C16— C17 
Cll— C16— C17— C9 
C15— C16— C17— C9 
CIO— C9— C17— C16 
C18— C9— C17— C16 
Cl— C9— C17— C16 
C17— C9— C18— C19 
CIO— C9— C18— C19 
Cl— C9— C18— C19 
C17— C9— C18— C25 
CIO— C9— C18— C25 
Cl— C9— C18— C25 
C25— C18— C19— C20 
C9— C18— C19— C20 
C25— C18— C19— C24 
C9— C18— C19— C24 
C24— C19— C20— C21 
C18— C19— C20— C21 
C19— C20— C21— C22 
C20— C21— C22— C23 
C21— C22— C23— C24 
C22— C23— C24— C19 
C20— C19— C24— C23 



-3.1 (2) 
177.50 (15) 
0.0 (3) 

-177.93 (19) 
-38.46(19) 
139.47 (17) 
55.64 (15) 
175.70(12) 
-63.61 (16) 
-1.43 (17) 
117.93 (13) 
-127.55 (12) 
125.80 (13) 
-114.84(13) 
-0.32(13) 
125.64 (16) 
-111.63 (15) 
-51.34(19) 
71.39(18) 
-0.2 (3) 
-177.37 (16) 
-0.6 (3) 
0.9 (3) 
-0.2 (3) 
-0.7 (3) 
0.9 (2) 
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ni — ci — C9 — cio 


yi.3y (12) 


C18— C19— C24— C23 


177. y3 (15) 


c o — c i — cy — c l o 


-32.45 (16) 


C\Q PIS CIS M1 




\ C A AT /I 1\ 

154.07 (12) 


r~"^t 1 /~<a /~" i a 

cz — ci — cy — c i o 


-148.06 (12) 


V^V 1 o L>Z J IN 1 




24.21 (15) 


n i — c i — cy — c i o 


-23.33 (12) 


pis p'k mi r"?£ 

L>1 o l^Zj IN 1 C.ZO 




1 A A 1 /I C\ 

-169.91 (15) 


C8 — ci — cy — cio 


1 /i*7 n /i ^\ 

-147.17 (12) 


P18 P9S Ml P1 

V_ 1 o — LZJ IN 1 — I 




-41.67 (15) 


C2 — c i — cy — C 1 8 


97.22 (12) 


P8 P1 XT1 P9^ 

l^o In 1 L>Zj 




168.45 (11) 


/sin /~<A /~" 1 A /"~\^1 

C 1 7 — Cy — C 1 0 — 02 


142.82 (18) 


no pi "mi P9 i s 

V^Z 1 IN I LZJ 




—78.71 (14) 


C 1 8 — C9 — C 1 0 — 02 


18.3 (2) 


PQ pi "VT1 P9^ 
V S7 V 1 IN I V^yZ J 




/i/: /ii\ 

4U.46 (13) 


c i — cy — c l o — Oz 


—93. /o (19) 


f o n xri P9£ 




/C/l AC /1 C\ 

— o4.(J5 (15) 


C 1 7 — c y — C 1 0 — (J 3 


—37.78 (17) 


P9 pi mi 

V^Z ^-1 IN I LZO 




48.79 (17) 


c l o — cy — c i o — 03 


-162.25 (13) 


PQ P1 1NT1 P9£ 
V^V 1 In 1 C.ZO 




167.96 (12) 


C 1 — L9 — C 1 0 — (J 3 


Of £ C /I 

85.65 (16) 


Pi1 P9 \n 

\J 1 ^.Z IN Z J 




-176.54 (17) 


L 1 o — L 1 1 — C 1 2 — C 1 3 


0.6 (3) 


CI — C2 — N2 — C3 




1 -1 A / 1 A\ 

1.40 (19) 


P1 1 pi 9 P1 % 


— 1 78 8^! (\ 1\ 


C4— C3— N2— C2 




1 7Q 7<s (\ 9.\ 


Cll— C12— C13— C14 


0.0 (3) 


C8— C3— N2— C2 




0.4 (2) 


C12— C13— C14— C15 


-0.5 (4) 


02— C10— 03— Cll 




176.59(16) 


C13— C14— C15— C16 


0.6 (4) 


cy— cio— 03— cii 




-2.9 (2) 


03— Cll— C16— C15 


178.85 (16) 


C16— Cll— 03— CIO 




26.0 (2) 


C12— Cll— C16— C15 


-0.6 (3) 


C12— Cll— 03— CIO 




-154.60(15) 


Hydrogen-bond geometry (A, °) 


D — H—A 


D — H 


U-A 


D-A 


D—R-A 


N2— H2-01' 


O.yO (2) 


1.94 (2) 


2.8362(16) 


169 (2) 


C21— H21-02" 


o.y3 


2.53 


3.261 (3) 


136 (0) 



Symmetry codes: (i) -x, -y+l, -z; (ii) ~x, -y, -z+1. 
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